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(54) FLAT LIGHT SOURCE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To secure a maximum area 
of a light outgoing surface while preventing a bright line. 
SOLUTION: The flat light source device 10 comprises a 
linear light source 12, and the light emitted from the 
linear light source 12 gets into one side surface of a light 
guide plate 16, and goes out from the upper surface 16a " 
of the light guide plate 16. A display panel 22, having two '■' 
display areas of which, light transmission rats are 
different from each other, is arranged so as to cover the '< " ' » * ,<fc •» 

upper surface of the light guide plate 1 6. A shading 
sheet 28 shading the light going out from the light guide 
plate 16, is arranged between the light guide plate 16 
and the display plane 22. The light shielding property 
becomes low in proportion with distance from one end 

surface 1 6c of the light guide plate 1 6, and the unevenness of the light going out from the light 
guide plate 16 is absorbed in the light shielding plate 28. By the above, the brightness of the 
light going out from the display panel 22 is prevented from becoming suddenly high at the 
neighboring area of the linear light source 12, therefore, even the neighboring area of the 
linear light source 12 can be utilized as the light outgoing surface. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The light guide plate which, on the other hand, carries out incidence of the outgoing radiation 
light from the line light source which carries out outgoing radiation of the linear light, and said line light 
source from a side face, and carries out outgoing radiation from a top face, The translucent part material 
which has the 1st field of the 1st translucent rate, and the 2nd field of the 2nd translucent rate higher 
than said 1st translucent rate and it has been arranged so that said top face of said light guide plate may 
be covered, And surface light source equipment had the protection-from-light member which intercepts 
a part of light by which outgoing radiation was carried out from said top face of said light guide plate 
and it was inserted between said light guide plates and said translucent part material, and it was made to 
decrease the protection-from-light nature of said protcction-from-light member as it separated from said 
one side side. 

[Claim 2] Surface light source equipment according to claim 1 which printed the negative image by the 
ingredient which has said 1st translucent rate on the 1st field of said translucent part material. 
[Claim 3] Surface light source equipment according to claim 1 or 2 further equipped with the liquid 
crystal panel of the reflective mold arranged on the inferior surface of tongue of said light guide plate so 
that it may counter with said 2nd field. 

[Claim 4] Surface light source equipment according to claim 1 to 3 further equipped with the optical 
diffusion member which diffuses light and it is prepared between said translucent part material and said 
protection-from-light members or in either between said light guide plates and protection-from-light 
members. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to surface light source equipment, and is PDA (Personal 
Digital Assistants) especially, for example. It is related with the surface light source equipment applied 
to a personal digital assistant [ like ]. 
[0002] 

[Description of the Prior Art] the former — this — a seed — the surface light source — equipment — an 
example - Heisei ~ ten - a year - six - a month ~ nine ~ a day ~ with ~ application - public 
presentation - carrying out -- having had -- JP,10-153778,A -- [-- G - 02 -- F -- -- one - /-- 1335 - F -- 

21 — V eight — /-- 00 — G — 02 — B six — /-- 00 — ] — an official report — indicating — having — 

**** .As shown in drawing. .8 , as for this side light mold face light equipment 1, the whole equipment 
is held by the frame 2. This frame 2 was formed so that the edge by the side of outgoing radiation side 
3a might jump out only of predetermined die-length L from the plane-of-incidence 3b side of the light- 
scattering light guide plate 3, and the light emitted from the source 4 of a lamp light by this carried out 
incidence of it from bottom edge 3c by the side of plane-of-incidence 3b in the light-scattering light 
guide plate 3, and it was shading the illumination light which carries out outgoing radiation from direct 
outgoing radiation side 3a. Thus, it had prevented that the bright line occurred in about four source of a 
lamp light of outgoing radiation side 3a. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with this conventional technique, since a frame 2 

was formed and he was trying to interrupt the illumination light so that the edge by the side of outgoing 

radiation side 3a may jump out only of predetermined die-length L from the plane-of-incidence 3b side 

of the light-scattering light guide plate 3, outgoing radiation side 3a was narrow. 

[0004] So, the main purpose of this invention is offering the surface light source equipment which can 

secure an outgoing radiation side to the maximum, preventing generating of the bright line. 

[0005] 

[Means for Solving the Problem] The light guide plate which this invention, on the other hand, carries 
out incidence of the outgoing radiation light from the line light source and the line light source which 
carries out outgoing radiation of the linear light from a side face, and carries out outgoing radiation from 
a top face, The translucent part material which has the 1st field of the 1st translucent rate, and the 2nd 
field of the 2nd translucent rate higher than the 1st translucent rate and it has been arranged so that the 
top face of a light guide plate may be covered, And it is surface light source equipment had the 
protection-from-light member which intercepts a part of light by which outgoing radiation was carried 
out from the top face of a light guide plate and it was inserted between a light guide plate and translucent 
part material, and it was made to decrease the protection-from-light nature of a protection-from-light 
member as it separated from the side face on the other hand. 
[0006] 

[Function] With the surface light source equipment of this invention, incidence of the light by which 
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outgoing radiation was carried out from the linear line light source is carried out to the one side side of a 
light guide plate. And outgoing radiation of the light is carried out from the top face of a light guide 
plate. Translucent part material is prepared and translucent part material has the 1st field of the 1st 
translucent rate, and the 2nd field of the 2nd translucent rate higher than the 1st translucent rate so that 
such a light guide plate may be covered. Moreover, between a light guide plate and translucent part 
material, the protection- from-light member which intercepts light by which outgoing radiation was 
carried out from the light guide plate (protection from light) is prepared. The 1st field is arranged rather 
than the 2nd field at the one side side, i.e., the line light source, side of a light guide plate, and the 
protection-from-light nature of a protection-from-light member is decreased as it goes to the 2nd field 
from the 1st field. Therefore, since the light which outgoing radiation is carried out from a light guide 
plate, and irradiates the 1st field is almost interrupted by the protection-from-light member, it can 
control that brightness becomes high rapidly near the line light source. That is, light by which outgoing 
radiation is carried out from the 2nd field can be mostly made into homogeneity. 
[0007] For example, if the negative image by the ingredient which has the 1 st translucent rate is printed 
on the 1st field of translucent part material, this negative image can be illuminated by the light irradiated 
through a protection-from-light member. 

[0008] Moreover, since it is arranged on the inferior surface of tongue of a light guide plate so that the 
liquid crystal panel of a reflective mold may counter with the 2nd field, a color picture can be displayed 
on the 2nd field. 

[0009] Furthermore, if the diffusion member which diffuses light is prepared between translucent part 
material and a protection-from-light member, light by which outgoing radiation is carried out from the 
2nd field can be made more into homogeneity. However, the same effectiveness is acquired even if it 
prepares a diffusion member between a light guide plate and a protection-from-light member. 
[0010] 

[Effect of the Invention] Since it controls that prepare the protection-from-light member from which 
protection-from-light nature changes continuously, and brightness becomes high near the line light 
source according to this invention, the bright line does not occur to the 2nd field. Moreover, since 
outgoing radiation of the light can be carried out also near the line light source like the 2nd field, an 
outgoing radiation side is securable for the maximum. 

[001 1] The above-mentioned purpose of this invention, the other purposes, the description, and an 
advantage will become still clearer from the detailed explanation of the following examples given with 
reference to a drawing. 
[0012] 

[Example] With reference to drawing 1 , the line light source 12 is held for the surface light source 
equipment 10 of this example at a reflector 14 including the line light source 12. The line light source 12 
makes the stick transparent material formed with acrylic resin emit light by the point light source (semi- 
conductor luminescence equipment like LED). 

[0013] In addition, the line light source 12 may put in order and form a fluorescent lamp or LED, such 
as a hot cathode tube and a hot cathode tube, in a line. 

[0014] A reflector 14 is formed with a metal like aluminum, and the cross section is horseshoe-shaped 
and it is formed in the shape of a rod (stick). 

[0015] In addition, a reflector 14 may vapor-deposit or plate an ingredient with a high reflection factor 
like aluminum to resin. 

[0016] As for surface light source equipment 10, the end 16c is held again at a reflector 14 including a 
light guide plate 16, as for a light guide plate 16. At this time, plane of incidence of a light guide plate 
16 is made parallel to the die-length direction of the line light source 12. A light guide plate 16 is formed 
in tabular by being made from acrylic resin. That is, top-face 16a and inferior-surface-of-tongue 16b of a 
light guide plate 16 are formed in the shape of a rectangle. A light guide plate 16 is formed so that it 
may become thin, as are shown in drawing 1 and the thickness goes to the reverse (another side) side- 
face (not shown) side from the side-face 16c side (reflector 14 side) on the other hand. Or it may be 
formed in parallel plate-like. Furthermore, two or more prism P is formed in a part of top-face 16a of a 
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light guide plate 16 corresponding to the viewing area El of the display panel 20 mentioned later. 
Moreover, two or more slots L are formed in a part of inferior-surface-of-tongue 16b of a light guide 
plate 16 corresponding to the viewing area E2 of a display panel 20. Or it changes to Slot L and may be 
made to perform split-face processing of a crimp etc. 

[0017] Surface light source equipment 10 contains the reflective sheet 18 and the LCD (Liquid Crystal 
Display) panel 20 further. The reflective sheet 18 is arranged at the light guide plate 16 bottom so that 
two or more slots L may be countered. This reflective sheet 1 8 makes the interior of a transparent resin 
sheet distribute densely the air bubbles of several micrometers - about 10 micrometers of numbers, and 
is formed in it, for example. 

[0018] In addition, the reflective sheet 18 vapor-deposits silver and an ingredient with a high reflection 
factor like aluminum to a resin sheet, a metal plate, etc., and you may make it form them in them. 
[0019] The LCD panel 20 is arranged at the light guide plate 16 bottom so that two or more prism P may 
be countered. That is, the LCD panel 20 of this example is a reflective mold electrochromatic display. 
[0020] Surface light source equipment 10 contains the display panel 22 arranged above a light guide 
plate 16 further again. A display panel 22 is constituted [ whole surface / of a light guide plate 16 ] by 
the wrap diffusion sheet 26 in some of wrap touch panels 24 and light guide plates 16. Moreover, as 
shown in drawing 2 , a display panel 22 has the viewing area El of the color picture displayed by the 
LCD panel 20, and the viewing area E2 of a print image, and the diffusion sheet 26 is arranged in the 
location corresponding to the viewing area E2 of inferior-surface-of-tongue 24b of a touch panel 24. 
[0021] A touch panel 24 is formed with tabular clear glass, and top-face 24a consists of transparent 
electrodes (not shown) of a pair. For example, in response to an input with a stylus pen (not shown) or a 
user's finger, positional information and text are outputted to a controller (not shown). In sheet-like 
transparence resin, the diffusion sheet 26 distributes the ingredient with which refractive indexes differ, 
and is formed. A negative image (this example print image of monochrome) as shown in drawing 2 is 
printed by top-face 26a of this diffusion sheet 26. 

[0022] In addition, a touch panel 24 and the diffusion sheet 26 also cover the top face of a reflector 14, 
and both line light source 12 side-edge section touches the tooth back of a reflector 14. 
[0023] Moreover, although the print image is printed to top-face 26a of the diffusion sheet 26, you may 
make it print in this example in the location corresponding to the viewing area E2 of inferior-surface-of- 
tongue 24b of a touch panel 24. 

[0024] The protection-from-light sheet 28 is arranged at the diffusion sheet 26 bottom. The protection- 
from-light sheet 28 is stuck on a reflector 14 with a double-sided tape etc., and as shown in drawing 3 , 
the pattern 30 of black (black) or neutral gray is printed by sheet-like transparence resin. Moreover, as 
shown in drawing 1 and drawing 2 , the protection-from-light sheet 28 is pasted up on a reflector 14 so 
that lower limit 28b may turn to a reflector 14 side. A pattern 30 is formed so that protection-from-light 
nature may become low gradually, as it goes to upper limit 28a from lower limit 28b of the protection- 
from-light sheet 28. 

[0025] In addition, although thickness is prepared in the protection-from-light sheet 28 in drawing 1 in 
order to explain plainly, it is formed in the shape of [ thin ] a sheet in fact. The same is said of drawing 4 
shown below - drawing 6 . 

[0026] With this surface light source equipment 10, as shown in drawing 4 , outgoing radiation of a part 
of light by which outgoing radiation was carried out from the line light source 12 is carried out from the 
viewing area El of a display panel 22 through an optical path LI . At this time, incidence of the light by 
which outgoing radiation was carried out from the line light source 12 is carried out to a light guide plate 
16 from that one side side 16c, it is refracted by Prism P, and is irradiated by the LCD panel 20 
(incidence). And it is reflected by the LCD panel 20 and outgoing radiation is carried out through a 
touch panel 24. Therefore, a color picture can be displayed. 

[0027] Moreover, outgoing radiation of a part of other light by which outgoing radiation was carried out 
from the line light source 12 is carried out from the viewing area E2 of a display panel 22 through an 
optical path L2. this time — the light from the line light source 12 — a light guide plate 16 — the — it is 
carried out one side side 16c incidence, and it is reflected with Slot L or the reflective sheet 18, and 
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incidence is carried out to the diffusion sheet 26 through the protection- from-light sheet 28. Light 
diffuses with this diffusion sheet 26, and outgoing radiation is carried out through a touch panel 24. The 
print image printed by top-face 26a of the diffusion sheet 26 is illuminated by this. 
[0028] Thus, in field irradiation equipment 10, by the light by which outgoing radiation was carried out 
from the line light source 12, a color picture is expressed as the so-called front light method, and the 
print image is illuminated in the so-called back light method. 

[0029] Moreover, as an optical path L3 shows, incidence of the natural light is carried out to the LCD 
panel 24 through a touch panel 24 and a light guide plate 16, and it is reflected by the LCD panel 24. 
Outgoing radiation of the reflected light is carried out through a light guide plate 16 and a touch panel 
24. Thus, a color picture can also be displayed. Moreover, as an optical path L4 shows, incidence of the 
natural light is carried out to the diffusion sheet 26 through a touch panel 24. With the diffusion sheet 
26, it is spread and reflected and outgoing radiation of the natural light is carried out through a touch 
panel 24. Thus, a print image can also be illuminated. Thus, since it is not necessary to turn on the line 
light source 12 when using the natural light, power consumption of surface light source equipment 10 
can be lessened. 

[0030] Furthermore, a part of light by which incidence was carried out to the light guide plate 16 from 
the line light source 12 is irradiated by the direct protection-from-light sheet 28. Such a light has 
reinforcement stronger than the light in which it is reflected with a light guide plate 16, Slot L, or the 
reflective sheet 18 and which is irradiated by the protection-from-light sheet 28. However, the pattern 30 
with which protection-from-light nature falls continuously is formed in the protection-from-light sheet 
28 as it goes to upper limit 28a from lower limit 28b (as it separates from the line light source 12), and 
the quantity of light of the transmitted light which penetrates a touch panel 24 (display panel 22) is 
adjusted on it by this pattern 30. The unevenness of optical reinforcement is controlled by this and the 
intensity level of the light by which outgoing radiation is carried out from the display area E2 of a 
display panel 22 becomes homogeneity mostly by it. Consequently, the bright line does not occur in the 
display area E2. 

[0031] Specifically, the translucent rate of the display panel 22 constituted with a touch panel 24 and the 
diffusion sheet 26 is shown like drawing. .5 (A). When the translucent rate of the viewing area El of a 
color picture is made into 100%, specifically, the translucent rate of the viewing area E2 of a print image 
is 10%. 

[0032] Moreover, the luminance distribution of the light by which outgoing radiation is carried out, the 
light 16, i.e., the light guide plate, inputted into such a display panel 22 and the protection-from-light 
sheet 28 (incidence), is shown like drawing 5 (B). That is, in the about 12 line light source, as mentioned 
above, brightness will become high rapidly by the light by which outgoing radiation is carried out 
through a light guide plate 16 from the line light source 12. 

[0033] Such an outgoing radiation light of high brightness is irradiated by the protection-from-light 
sheet 28, and a part of irradiated light is intercepted with a pattern 30. For this reason, in the phase by 
which outgoing radiation is carried out from the protection-from-light sheet 28, brightness falls to 
drawing 5 (B) to the level shown by the dotted line. Furthermore, the laminating of the optical diffusion 
sheet 26 is carried out to the top face of the protection-from-light sheet 28, and the outgoing radiation 
light from the protection-from-light sheet 28 is diffused with this optical diffusion sheet 26. For this 
reason, in the phase by which outgoing radiation is carried out from the optical diffusion sheet 26, 
brightness falls to drawing 5 (B) to the level shown with an alternate long and short dash line. 
[0034] As mentioned above, the translucent rate of a viewing area E2 is 1/10 of the translucent rate of a 
viewing area El. Consequently, the brightness of the light by which outgoing radiation is carried out 
from a display panel 22 changes, as shown in drawing 5 (C). According to drawing 5 (C), although 
brightness change arises in a viewing area E2, this brightness change is only several % by having 
reduced brightness with the protection-from-light sheet 28 and the optical diffusion sheet 26. That is, the 
brightness change in a viewing area E2 becomes so small that it can ignore a thing at human being's 
appearance. 

[0035] Such surface light source equipment 10 is applied to PDA (PersonalDigital Assistants) 100 as 
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shown in drawing 6 . Surface light source equipment 10 is attached in the interior at a case 102 so that a 
display panel 22 may be arranged at the aperture 104 by which this PDA 100 was formed in top-face 
102a of a case 102 including the case 102. Moreover, a control panel 106 is formed in top-face 102a of 
PDA100, and cross-joint key 106a and other input key 106b are prepared in a control panel 106. 
[0036] In this PDA100, the icon (shortcut) for starting the program to which the user is installed in the 
viewing area El is displayed. Moreover, a viewing area E2 contains field 108b which displays various 
carbon buttons into which a user can input an alphabetic character etc. with a stylus pen, and which can 
be inputted with field 108a and a stylus pen, such as a retrieval carbon button and a menu button. 
[0037] Therefore, a user can do individual humanity news etc. for a check, an input, correction, 
elimination, etc. by operating the control panel 106 of PDA 100, inputting an alphabetic character etc. 
with a stylus pen, or specifying an icon. 

[0038] According to this example, since brightness unevenness is absorbed with a protection- from- light 
sheet, the brightness of the light inputted into the viewing area of the print image prepared in the display 
panel can be made comparatively small. For this reason, it can prevent that the bright line occurs. 
Moreover, since outgoing radiation of the light can be carried out also near the line light source like the 
viewing area of a print image, an outgoing radiation side is securable for the maximum. 
[0039] Since the surface light source equipment 10 of other examples shown in dra wing 7 is the same as 
the drawing 1 example except having held the display panel 22 and the protection-from-light sheet 28 by 
the reflector 14, the duplicate explanation is omitted. 

[0040] With the surface light source equipment 10 of other examples, only the part of the thickness of a 
touch panel 24, the diffusion sheet 26, and the protcction-from-light sheet 28 is larger than the drawing..! 
example, opening of a reflector 14 is formed, and a display panel 22 and the protection-from-light sheet 
28 are also contained by opening in addition to light guide plate 16. For this reason, compared with the 
drawing 1 example, holding power of a light guide plate 16 can be enlarged. Therefore, when adapted 
for personal digital assistants, such as PDA, even if it gives an impact and vibration to a personal digital 
assistant, a light guide plate shifts or a light guide plate hardly separates from a reflector. 
[0041] In addition, although a negative image like the print image of monochrome was printed on the 
diffusion sheet in these examples, you may make it print the negative image which used other 
monochrome or two or more colors. 

[0042] Moreover, although a protection-from-light sheet is arranged on the top face of a light guide plate 
and it was made to carry out the laminating of the optical diffusion sheet to the top face of a protection- 
from-light sheet in these examples, even if the built-up sequence of a protection-from-light sheet and an 
optical diffusion sheet is reverse, it is good. That is, it may be made to carry out the laminating of the 
protection-from-light sheet to the top face of an optical diffusion sheet. However, in order that the 
pattern of a protection-from-light sheet may touch human being's eyes through a display panel, in order 
to improve an appearance in this case, it is necessary to make the pattern of a protection-from-light sheet 
finer. Moreover, in this case, in order for the natural light to have light interrupted with a protection- 
from-light sheet, a monochrome image is illuminated more darkly than the case where an above- 
mentioned example shows. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the illustration Fig. showing one example of this invention. 

[Drawing 2] It is the illustration Fig. showing the display panel shown in the drawing I example. 

[Drawing 3] It is the illustration Fig. showing the protection-from-light sheet shown in the drawing 1 

example. 

[Drawi ng 4] It is the illustration Fig. showing the example of the optical path of the light by which 
outgoing radiation was carried out from the line light source of the surface light source equipment 
shown in the drawin g 1 example. 

[Drawing 5] It is a graph [ showing the luminance distribution of light / carrying out outgoing radiation 
from a touch panel / being a graph / showing the luminance distribution of light / carrying out incidence 
to a touch panel through the luminance distribution of light / carrying out incidence to a display panel 
through the luminance distribution of light / carrying out outgoing radiation from a light guide plate / 
(A) being a graph / showing the distribution of the translucent rate of surface light source / showing in a 
drawing 1 example / equipment /, and showing (B) in a drawing 1 example /, and a protection-from-light 
sheet /, and a diffusion sheet /, and showing (C) in a drawing.!, example ]. 

£Drawirig6] It is the illustration Fig. showing an example of PDA which applied the surface light source 
equipment shown in the drawing..! example. 

[Drawing 7] It is the illustration Fig. showing other examples of this invention. 

[Drawing 8] It is the illustration Fig. showing an example of conventional surface light source 

equipment. 

[Description of Notations] 

10 ~ Surface Light Source Equipment 

12 — Line Light Source 

14 - Reflector 

16 - Light Guide Plate 

18 ~ Reflective Sheet 

20 - The LCD Panel 

22 - Display Panel 

24 - Touch Panel 

26 - Diffusion Sheet 

28 - Protection-from-Light Sheet 

100 -PDA 

102 - Display Screen 

104 - Control Panel 
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DRAWINGS 

[Drawing 1] 
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[Drawing.2] 



[Drawing 4] 
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